Visualizing Design Analytics In
VR with Formit

David R Beach, AlA

Associate Professor of Architecture

Drury University

Hammons School of Architecture

/\ AUTODESK.
UNIVERSITY

......
R



About the speaker

Teach all the digital things...

David R. Beach is an architect and Associate Professor of Architecture at the
Hammons School of Architecture at Drury University. Specializing in digital design
technology, David is an advocate of full digital immersion as part of a traditional design
process leveraging technology to inform process, collaboration, and decision making
through analysis. David teaches in the architectural design studios, the Center for
Community Studies working at the urban design scale, and both the introductory and
advanced digital design technology courses. The application elements of David’s
current research can be found at the Autodesk Design Academy, and on his blog and
YouTube Channel: The Architect’s Digital Design Guide - which combined have over 6
million minutes of viewership, and are outlets for work and information directly related
to questions received from students and practitioners. David has given 8 presentations
at AU, and has completed over 25 major conference presentations in the last 10 years.




Learning Objectives:

IMMERSIVE DATA:

Understand how to convert analytical data into visually immersive data.

ANALYTICS:

Understand the application of building simulation data as analytics to inform building design options.

VR:

Build an immersive VR experience expressing key analytical building simulation information as it directly applies

to formal and spatial design thinking.

COLLABORATION:

Create a process of collaboration and positive compromise with the design team, stakeholders, and project

constituents using VR.



Design Thinking+Technology

* Design Thinking vs Technology




B RS ey . L . Ry e

cthe (b= eie. a1F Let™ §* Pt LLam" =t ri=ae | T ingllgef Lay., ami Tdef Lan [ |~ gwnry™ | 00 @l = ot L™ ' =typaat .} sy T ey wilidiong . DinpLa] b
[ Panct i s daH e . 8 1 Lem RERDLwnr . Pt datRpN. Lidetewl tPreventad () | (T provmDetem Tl ] ot tanget ], ] sadebmi T [r b)) =gt bon
rltlwnr. r=t . targat. FEETT i1, [Cymes immap | = § ) fwar | oz & Liaaiaiirt = [ Tyt ioslind 1 1= 0 4 TEB===n, lnegkR ) raTuragi=a 2l }
ST TR TR | L] = . Ty} & 1 4.0 e=t, af Pt il Ls € U=t - Taari, L oRb =t oot Pemt Wi Lag, A0 ™ Pafed Lt * = Typti

R S e e — B2 B U_w='t . a8 LarPu ;. Lo2 Li_y=1. - Bpla Lee, Lo hi_w=, pgel - F. 8P OB ILEFT, L O LK 51 paga¥

ot Pt Topa et Timpont { fure § Lonl h{la e Ui 00 - gL pra L1}, 1001} furct Lon el 1{LF (4. Po i aafabmit . Sutiag {<ar £~ [} query. forn]

" hrvay . protofyi. (808, CR L a pusen " v, comis Ll reing , Edeida Le. Ko ¥

el P, Tl L, L] 1] i, opermlar Lrulion  Bgeir i Pl UE Frorilai e aptnn. pot SR rrar{ 1) Foa Al pf: FENSERE w0 id B ——pl™ingat

=" L 0" 5 ) et File, b o Fodid g B | =iatnaigr, Poarmibabag wer =" D PA BPogdE. PR, 0P Ten f Lanf L [0 LD ot e

thin.attr, seetylt NI L i prop . app iyl 1B L o i Td ) prd T bl - Japminy | | " ufr Lag™ == ypes

[ | | | [ |
PR R § gt 1B, s P ket e [ £ Pt ian el il fvar
i, B, D=, w1, € Draaddtdanal ) . wplit{"L" ) po=d. Leegin, w=0] j far{=tiomaii=+ D 1La) =L 8] . replecel 50
=], m=d fm) s npl A== ] i prasie ] | oDt Compaaant [n B | |, decodeimDtenpantat (81 1] )] by retern, g) fonct o sl @l {far{var . B
FoarmDatin, L= § 1o, LErgun] d= b, spparadfa | 1] orims, & 0] cvnloa) ) LT (0 ontradwtel{oar  o=r{ t: axt rebatal | fas [1=8)1-9. eagihg L
o U Do Tnavt Toypee |1, pro-oounlats: © 1, a1

» b | 1] la. sppasd Dl Al D8] .ol L) [0] D00 dateeral L pvar . gmpmmtend | | 0, (0.0 janistt

1.1 vl 1TEETT ] b g LeadPraprakld 08, oF= Foer | Lend B{var . reas ajaadet U LAgE sl L} pratem

o i - gLl . idEveeart L vt "prog renn ™, fenc tiasl el {rar . r=4, 8. eded

. jpu L Bieh, i, DL, thCompart al Ll | F-Path. ol V0a ms 1000 ), §ovplosdProgaeid (8, 8,8, PN, (10, i}l s dete=nallyvar

i S e tur . N . barPereends Teer 1 LealE, P detest, foraleta T, feraDets &, oblr, cal Ll Ly ribacajanfab e ien wlrd

[hanetice abaienr  Bera LETFyil« Dl e taL it | £, cruiel e PN e, it 1 Fos Tonfrp{a] ™ carnat  qark | 5T Fisiel, D0 DT oot Saahoment

= p F L Bl ratusn . T3 Top] D, Dl EDgsruman P . Coh b tinfuehnt | § . derumant boatonl el (ol = cornat . gart . 07 Fisse, CaevEand Rorrmeend

=af ], L ol returs, U et Lon ol J{Fonsn Lan _TIMH U rpdvar e=nigl. resdyitateisl " ilsle. =

= o], Sl L L L La L e =<y, Polose riade] ) LLewtT Lapest [, 10} boat i e ) ol e rva s st framafs
= e rorammm, = 1= ) w ] Jibe Lo T imanwt i § ], J=vald ﬂ-in- e e R = tmegat™ b, A=V ottt e " act 1™ ) i "mwl LLpairt M orm- trissd e
gnte, o=t attrl “enctype® ) | | T.attrl=encoding™ ) | | ep. srtAL e ibeted " target™ pd , d tul | /poits Lraad fa
o Bt ) i, el it s € Banad™ , O™ | il P L, LA bt " e L™ P L, i e wilale | okl | FBE T L TEET D ] | iy et
F. arrrd faseaddag sl T ipart ) fore-dats®™, SRoType “sa Ll Lt F P re—date™ ) b, BT At L | §=part T immamt | Pumnact Lot 1 [T 0 t rarn T
i, a8}, At ) ) gwar =[] §Uryf LD et redwEn] For{ear.dl £n Eewry T
B et oabate e, exd radets Pt rage iy (d) Lo pushle. LaPLaindn ) et ie, ext redetel d| Lo, axt redets #] . L7 rammer” | e, ' FDL 1 -
w [d] . bt rage ety [ =vi lus™ 1 Tel ' clopat  types"blsden”  fame=" "o mrl relete (d]  nese- e v (s, om0k rofoted] . vilen ) . mppselTal] s te
(8] =l * mirgest . Dyppepm=hidden™ aamee""sds"n" ] val (o, et rebete (4] ). sppendTalw] [51] pn. i fresaTenpet | |v. sppandTel “bedy™ 1, . ottt Tl
._Htﬂtﬂf-ﬂ'-;-.u.pr,||:1--_1.1_|.|'|:1ﬂrl‘1ﬂ-1"r.:II‘.H-I'I'I.ﬂﬂ“,il-l‘l'l:-"rh-.ﬂﬂlﬂ”'-'JL“'I“H'-'I"- | B rasvi e

| | | |
e Desi
eC n O O e , et et | * P ], gkl ), s Ly Dud B) 7 {nal §ydw L0t Flbated "t bon™ , L), o, s AL E F Eimata ] " enr ppa™, 6 ) o 1T by P
w, SRR ributel “Earget® 7)1 . romrvedk T r{™ terged =] 0l L) . rilarvid D} Penct don sl TE . miaartnlll | FRLOT[R=nlgh M| | (n]~ consat . sioEdd Trefo
responay, Sacumeit® ), Dol TeeeBlhn ] return, n-abart | = ULaseet™ § ;v bl B reject [x, € meaart ™ )| 17§ ==dda) return u: aba L | = idirver B e

wbarE® ), vald B e, errar” T s nenr .hr:‘nlrm.lﬂ-lt:-—.hmﬂ"l-ﬂ'l'IIIlﬂJ: T Ly i il vt 1o,
§- dutachBrent [ =on L6af™ 8 | §, rescvelvastL vt ener " Losd™ 0, (1) jvar . r, i=" st cess™ 1 Ly AP T theron™ ¢ Lidast = | vl . =" ™ =m . dataType | | | t e
. T et | |, DO D (M7 £ (D™ 1aRn 1" e,  bturbrabons. ol | rea 1 Ll sty | | 1ML, Boky . Lo e} L8] rafiurn a{"regoeing . onlced iyt r
u " il iBack, 0N rat svailadle™),vold setTimeswt{s, 138} jver  welll, body T body M. document i Loment | i . Fdguetan Tant =y trpmst
. LA T | 'L |, 2. FoRpEnSaii -1, 59 Document 1. AL Documert N, ol (e, dataType="m1" ), u. gt Anapaasatadersfonc t Lon (o) {var. t={" contant- Lranals
¢ e a I O n — lﬂ-l-':l-.h'll'l"l-;rﬂurn.l.!l-'l::Ill-.ui-lrﬂl-lr{-l.rl.h'li["'l'li'l.n.ri‘lltl i
¥, ptatus, x, Status Tty gethttridated = ttatus Tent®] | | X, st Tet ) jwar, o= (a. dataTypa] | ") . tolowwrCasal b, L=/ jasajaorips| Eraaaf
poat )0 bmnt ) s L] | et mres ) { war . Pl g8 Lt sty Toghlame [~ texte roa™ ) T raead
{8) 100 F1a Pesgense Tant =1 . valon, 5. status-hasber | . pathtt ribate " rtatu®1) | |0 state, 5. stete Tet =1 . gaLit ritel=statusText*) || . i e f

z.atatma ety elee, i 701 {var pil, ot Lomnnt sy Toghame (“pre™ ] (8], be, gt Lamse sy Taghiems | “tady™ | [#] 2970, respansa Tant =g texifonTent i rar
P LEmtComtent | p. LnarTent : hii(x. responsaTent -b, Doctlontent Th. tentlostent | b, LanerText il dar™ | ek tirgent
transT

1. FeRpREaNL LR, retponss Taxtil (. FrEspensainL «X{x. respensaTart 1 1 tryil=_(x,c o1 bcatchiyl {i="parasrerres , . arror-rey| | L hoatchl vl
i “arrir . claght '.r],:-'-rﬁ-rnl.lrn-r-r-ﬂlu--ml{‘-llu-i.m-rl.iwll o B ATl for, e s Tl § CO TR el | | e
Ermna T

T e e I T Dt )
{ i ., P eai . £al | L. cestaat 1, "istoeed® 1), . rese vl s, resposseTet = ietiedd™, B}, Ly . wwmat . b Lgge o janforeen®, LT
ratnl

Inmd DY p bk waid .
ralain

B G [ e p Lt TNt ), B rroriis, errer, ool e, conbmrt, x, i, r) 5. rejectis, “srrer®, ), Slie. st brigger{“sjmirmr,

[ e, r] b ke st . £ s enCiomp Lot o™, [ o, ] B,k | — it e

. Bt Ll . grvmet £ =i maBtap® | 0. compLitells, conp late . collln. contowt, x, 1), Fei o

§, 8. t impoutiic Lo T innewt (], et T bmesnt { funct Lind }{m. L rasaTanget fy. st tr("src”, o 1fremSre) v, rems ), X, responsaliL-u i L], 1880 Fh} ek L
 Sew.Dafarrad (1] 11 {5, sbart=tunct Lon{a) [ whart ), ¢ )P | Lo g Ui, Nty Vo ho=mfR LD ) o B

var.is LBele ¥y e et "-”Hp..} f e —— 3, .. Comtant =, Content | |, p=" |qPornid - s
u “d Luab P10 1. rem—— -—. oAb g o
e ’ - 7 Bpbiv. atr (e g )1 { "

T rmaa
firany

Butel gotTisel] o ifresaTarget 7| v=eln. | fraseTarpet] bev.ottrd] “nama®], e ' F oy, _—
1 |

re="" s, L Fumlee '™ , P B, v, cnnl (oo 1 Lo "sben lute™ , bepc = - L™ Tt = =100l }] b, g=v ] I]-I.-lﬂ-
:- .-....-.:-rmg...:1.,__'::-n.m:-.mrﬁw-.miw-*'-::dtwammn rofat
|_I.JI.- rafisl

i p Pt Bown] ), SBart : Pusrt Loelt T{wmr , re™t Lmpoat ™ m— T={ dmpget = 1 = sborted™ 6"
-q}.+nn.w1|trr€1.m.ﬂn-t.-ﬂ-ﬂtﬂpmnﬁ-ﬂ:—t1hﬂﬂmﬂ-{ﬂﬂ retal
L}l camletatda, camplete rcol L (acontut, riiﬂ-'m 1..-u—-.-um e e bt
v
et i =5 .-I'-'l-l'. s m] r.-.-f-mm--u.-u{mmmﬂ—ﬂ!m.

sl et . T = el = | ok ol i

AT mp-.i,u.n ol i i | L Lt . v i i, i Dt |
o oyl it rebpts [ b= .fl-u.lt:l,nmlh'.fiqnlu_rﬂhnr.

1} o, mtruiliats ] =y, v lew " 4

pi?ﬂ,-{muhhmﬁm-r: Ll ® mart [ iy rfpeprmn | = | T L et TEe T | ) LARALL . gt el - axrirabeta ) |
I},‘..-trﬁu-lu-i&,-.mhlhﬂ-ﬂ-ﬂll,ﬂhur.l I.I-ﬂmﬂl—!llﬂ-!n“-lrltn.w“—-
At LvaBbiect { “Ficrepett, LD ), ¢ mepre=" a Lid™ 1. LoaD (9] ) : t=(nme. T . paruF Famit i, = et

L") Bk, docomt L Tk ™ rEa e ror" | =1 . decumetl Lampet . npdabinme 1 el L Co, parwalii | | uret boefu) { roturm e, el ™ ("=
1)}, _=funct Loa(t, ¢ 8] {ver o=t prtfespaniaiasder| " coatent-type™ ) | | ™, 4="mm R | | 1 it Lot [ e, el = iY

U o P, - € rogeiel T ) PR,
mw—.m—t.mmmiwi i_hhﬂllwﬂdﬂhﬂﬂlwirlmnﬂ-‘-tm
o ] ® | ey | | | i, L] = | o™ bttt (81 (" 0Lript ™ =—r |m.:-.: Juvancrigt® }e=biila. Lival(e)], 0 retern B30
thin, Langth)retern . of=sjasfubait| skipping submit procadd . -. ne, .ui-.uul.-mf.-!;:ih ru.r-n'-i'"
h-l'mtﬂq“H._-Hﬁlh-ﬂ-l.l-t.tﬂummlrllepﬂqﬂ JEEEPR et ian® ), b="w .
g, trisde) 1=, Lel | udnsone. Location hret | |, Lok Ll Lomstehl | (¢1+3/1] | 111120}, t=u. antand{ 18,
:'I,:l'-uq.-lll'...l{ Pl P =
i | o -

% v B Feoigaben [ ArPrevies




Design Thinking+Technology

* Design Thinking VS Technology
 Relation to Clients — Overload

» “Thinking Like a Client” — AlA, Kevin Green

o Design: noun or verb?
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» “Thinking Like a Client” — AlA, Kevin Green
o Design: noun or verb?

» Client Communication
o Scale

o Immersion
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 Relation to Clients — Overload

» “Thinking Like a Client” — AlA, Kevin Green

o Design: noun or verb?
e Client Communication

o Scale

o Immersion

 Deliver data — build collaboration
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Step One — Site:

» Site Data
» Satellite Underlay
« Data to Topography

* Modifications to the Toposurface

 Establishment of Location




Step One — Site:

« Site Data

« Satellite Underla
Y e For complete step by step instruction see video linked

« Data to Topography here:
o https://youtu.be/pnmGb8YPtil
* Modifications to the Toposurface

 Establishment of Location



Step Two — Construct Data:

e Formlt

» Location — Site — Weather
» Construction of Massing

» Creation of Predesign Simulations




Step Two — Construct Data:

e Formlt

* | ocation — Site — Weather , _ _ _
e For complete step by step instruction see video linked

 Construction of Massing here:
o https://youtu.be/tbtQ-JzmplY

» Creation of Predesign Simulations



Step Three — VR Template:

e Revitto VR
 Live to Interactive
 Formlt to Max

« Max to Interactive

1.963 » data »

As Built BuildingD default EnergyDa  Flowlines Glass mate
ata ta




Step Three — VR Template:

e Revitto VR

* Live to Interactive . . . .
e For complete step by step instruction see video linked

« Formlt to Max here:
o https://youtu.be/81Zg NvjoSA

« Max to Interactive



Step Four — Wind Sim:

* Wind Data

* Wind Tunnel Volume
* Revitto CFD

 CFD Simulation

 Creation of Traces




Step Four — Wind Sim:

 Wind Data

 Wind Tunnel Volume _ _ _ _
e For complete step by step instruction see video linked

 Revit to CFD here:
e https://youtu.be/lkBWNU4hDZKQ
« CFD Simulation

 Creation of Traces



Step Five — Data to VR:

Grab Data Imagery

Photoshop

Geometry and Mapping in Max
Max to Interactive

VR




Step Five — Data to VR:

Grab Data Imagery
Photoshop . .
e \/ideo link:
Geometry and Mapping in Max o https://youtu.be/XH4YkfD_xSU

Max to Interactive

VR



AUTODESK
Make anytning.

Autodesk and the Autodesk logo are registered trademarks or trademarks of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or

trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible for
typographical or graphical errors that may appear in this document.

© 2018 Autodesk. All rights reserved.



http://www.autodesk.com/creativecommons
http://www.autodesk.com/creativecommons

	Visualizing Design Analytics in VR with FormIt
	About the speaker
	Learning Objectives:
	Design Thinking+Technology
	Design Thinking+Technology
	Design Thinking+Technology
	Design Thinking+Technology
	Design Thinking+Technology
	Step One – Site:
	Step One – Site:
	Step Two – Construct Data:
	Step Two – Construct Data:
	Step Three – VR Template:
	Step Three – VR Template:
	Step Four – Wind Sim:
	Step Four – Wind Sim:
	Step Five – Data to VR:
	Step Five – Data to VR:
	Slide Number 19

